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An analysis of the results obtained from a study of organ weights of 
normal rabbits with reference to  effects that might be produced by 
obscure lesions led to the conclusion (1)  that while any abnormality 
might give rise to some change in the mass and mass relationships of 
organs, the magnitude of the change was of such an order that it was 
barely perceptible until the abnormality was sufficiently pronounced 
to  be  recognized by signs  and symptoms of disease or by physical 
deterioration.  In  apparently healthy  and  vigorous  rabbits  it  ap- 
peared that only those with extensive lesions were apt to show differ- 
ences in  the mean weights of organs that are of any material sig- 
nificance from a statistical point of view.  It was thought, however, 
that  even the  small differences noted suggested a  tendency to the 
occurrence of progressive changes in weight which bore some relation 
to the reaction of the animal to disease as indicated by the extent of 
the lesions present.  In order to obtain further information concerning 
changes in organ  weights  that may  occur in  association with  ob- 
scure  disease  conditions,  an  analysis of  the  results  of  a  second 
series of weight determinations was undertaken.  The object of this 
paper is to report the results of this investigation, which will include 
a consideration of the relation between organ weight and the activity 
of the lesions as well as the extent of the lesions found on postmortem 
examination. 
Methods and Material. 
The results to be reported are based on the examination of 295  male  rabbits 
killed between July 1, 1924, and July 1, 1925, representing Series II of the normal 
rabbits included in the preceding paper of this group (2). 
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The method employed in conducting the investigation and the classification of 
animals with reference to the extent of the lesions found at autopsy are described 
in detail elsewhere (1, 3).  The same classification of material was followed in the 
separation of animals with active from those with inactive lesions.  In this case, 
a  primary division of animals was made according to  the extent of the lesions 
found at autopsy and each of these groups was further divided on the basis of the 
activity of the lesions present.  For this purpose, all animals presenting lesions 
that were healed or in an advanced stage of healing or resolution were classed as 
inactive, while those with any lesions which appeared to be progressing or showed 
no indication of healing were classed as active.  We thus have one group of animals 
that showed no gross lesions at autopsy and three other groups with lesions that 
were slight, moderate, or marked; these three groups are subdivided into those with 
active and those with inactive lesions. 
For convenience, the results of the statistical analysis of data are summarized 
in Table I  which contains values for actual weights and for weights per kilo of net 
body weight  (relative weight)  as defined in a  previous paper (3).  Each  set of 
figures gives the values obtained for the entire group of animals (295)  and cor- 
responding values for those with no lesions and those with active and with inactive 
lesions that were slight, moderate, or marked, in the order mentioned.  These 
subgroups are designated by the arabic numerals 1, 2, 3, and 4; and the active and 
inactive di~sions of each by the letters A  and I  respectively.  The figures given 
in brackets for the thyroid in subgroup 2I, actual and relative, are values obtained 
by the omission of the weight of one large goiter.  In Text-figs. 1 to 3, mean organ 
weights of the four subgroups of Series II are compared with corresponding values 
for the subgroups of Series I  on the basis of the percentage deviation of the mean 
weight of a  given organ from the mean weight for that organ for Series I  or II 
as the case may be.  Graphs of the coefficients of variation are given in Text- 
figs. 4 to 6. 
Mean organ weights and coefficients of variation for animals with active and 
with inactive lesions are compared graphically in Text-figs. 7 to 15.  In this case, 
the values are arranged in the form of a progressive series, reading from left to right. 
The first half of each text-figure gives the results for animals with active lesions 
arranged in the order of increasing abnormality, while the second half gives cor- 
responding values for animals with inactive lesions arranged in the order of de- 
creasing abnormality.  The  first and  last values are  those  for  strictly normal 
animals (no lesions found at autopsy). 
RESULTS. 
The  results are summarized in Table I  and Text-figs.  1  to  15. 
DISCUSSION  AND  CONCLUSIONS. 
The  prevalence  of gross lesions among  the  animals  of  the  present 
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due to an increase in the number of animals with slight or moderate 
lesions;  marked  lesions  were  less  frequent.  The  comparative  per- 
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centage distribution  of animals among the  four  subgroups  and  the 
combined incidence (645  rabbits)  were as follows: 
Group.  Series I. 
per ~ 
59.1 
20.3 
10.3 
10.3 
Series n. 
46.8 
27.1 
17.3 
8.8 
Total. 
53.49 
23.41 
13.49 
9.61 
The incidence of gross lesions in the entire group of 645 apparently 
healthy stock rabbits was, therefore, approximately 50 per cent (46.51 
per cent) ; the extent of the lesions variedwithin comparatively narrow 
limits  and  only a  small proportion  of the animals  (9.61  per cent), 
or about  1 in  10,  showed extensive lesions, either active or healed. 
The apparent effects of the lesions, or disease processes, on organ 
weights, as measured by mean weights and the tendency to variation, 
were of the same general order as in the first series of animals studied, 
and while the values obtained were not exactly the same in the two 
cases the agreement is sufficiently dose to indicate that  the results 
are significant.  By reference to Text-figs. 1 to 3, it will be seen that 
the direction of the effect of marked lesions on mean organ weights and 
coefficients of variation as  compared  with normal animals  (Groups 
1 and 4) is usually the same.  If the weight is increased in one case it 
is usually increased in the other or if it is diminished in one case it is 
diminished in the other, but the magnitude of the change differs and 
there is greater variation in the apparent effects of slight or moderate 
lesions.  The  agreement  or  disagreement  between  the  two  sets  of 
animals (Series I  and II) may be brought out by a  tabulation of the 
distribution of maximum and minimum mean weights (per kilo of net 
body  weight)  and  of  coefficients of  variation  according  to  groups 
(Table  II). 
Table  II  shows  that,  with  very few exceptions,  the  presence of 
obscure lesions was associated with an increase in the mean weight of 
organs per kilo of body weight;  the  two striking exceptions are  the 
thymus and  the  mesenteric lymph  nodes.  There  is  less  certainty 
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weights  (coefficients of variation).  The  graphs  (Text-figs.  4  to  6) 
indicate a  closer agreement than the tabulated results, which again 
emphasizes the fact that the nature of the effect is more constant than 
the magnitude. 
With  reference to  the apparent  discrepancies between the results 
obtained for Series I  and II, attention may be called to the fact that 
there were certain important  differences in  the material which un- 
TABLE  II. 
Distribution  of Maximum and Minimum Mean Weights and CoeA~cients of Variation 
According to Series and Groups. 
Organ. 
Thyroid ............................. 
Hypophysis .......................... 
Suprarenals .......................... 
Mean weight. 
Maximum. 
I  II 
4  4 
4  2 
4  4 
Coefficient. 
Minimum.  Maximum.  Minimum. 
--  I  II  I  II  I  II 
4  2[2  2  1  3 
2  1  4  1  2  2 
2  1  4  2  3  3 
Parathyroids  ........................ 
Pineal gland ......................... 
Popliteal lymph nodes ................ 
Axillary  "  "  ................ 
Mesenteric  "  "  ................ 
Thymus ............................. 
Heart ............................... 
Brain .............................. 
Liver  .............................. 
Kidneys ........................... 
Spleen .............................. 
Deep cervical lymph nodes ............ 
4  4 
3  3 
2  4 
2  4 
1  1 
1  1 
2  4 
2  3 
1  4 
4  4 
4  4 
4  3 
1  1 
4  1 
3  2 
3  3 
4  4 
3  3 
1  2 
1  2 
3  3 
3  1,2 
2  1 
3  1 
4  2  2  1 
3  4  2  2 
3  4  1  2 
4  1  1  3 
1  1  2  4 
4  4  1  2 
4  2  2  3 
3  2  2  4 
3  4  2  1 
4  4  2  2 
4  3  3  4 
1  4  3  1 
doubtedly  affected the  results to some extent.  In the first place, the 
nature  and  extent  of  the  lesions  presented  and  the  distribution  of 
different types of disease among  the  various subgroups  were not  the 
same  in  the  two  cases.  Moreover, it  will be noted  that the normal 
values for Series II  (Group  1)  are  lower on the  whole than  the corre- 
sponding values for Series I, which indicates the existence of a different 
state of organ balance due to the action of factors other than  disease. 
Differences of this kind may  have some influence on  the  apparent 
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example, it will be seen by reference to Text-fig. 2 that in the case of 
animals of Series I with slight lesions (Group 2), the weights of certain 
organs diminished to  a  point  comparable to  that  of the animals in 
Group 1 of Series II before the upward movement took place.  It will 
also be seen that the decided reduction in the weights of the thyroid 
and suprarenals of Series I  (Text-fig. 2) was offset by a corresponding 
increase in  the weights of lymph nodes  (Text-fig.  3)  and  that  the 
reduction and subsequent increase in the weights of the lymph nodes 
in animals with more extensive lesions was associated with a  greater 
and corresponding increase in the weights of thyroids and suprurenals. 
Such differences as these suggest that the apparent effect of a given 
stimulus may vary, depending upon the state of the organ (or organ- 
ism)  during  the  time  the  stimulus  is  operative  or upon  the  effect 
produced by other stimuli.  When  we  take  into  account even the 
known  differences between  the  corresponding groups  of animals  of 
the two series, the extent of the agreement is surprising,  especially 
so in view of the comparatively small absolute difference in the mag- 
nitude of the values with which we are dealing.  It is obvious, how- 
ever,  that,  as  even  the direction of the change is  subject  to  some 
variation, less significance can be attached to  the magnitude of the 
effect produced. 
A  comparison of results on the basis of the activity of the lesions 
furnishes  further  confirmation  of  the  occurrence  of  alterations  in 
organ  weight  in  response  to  the  action  of disease processes which 
produce no clinical manifestations of disease.  In addition, it appears 
that there are some differences between the effects of lesions that are 
active and  those  that  are  inactive as  defined above.  In Text-figs. 
7 to 15, the results have been arranged so as to convey the idea of a 
progressive increase in the extent of the disease (reading from left to 
right) with a change from an active to an inactive state and a progres- 
sive reduction in  the extent of the lesions with a  return to normal. 
This is, of course, only a  schematic representation with a  wide gap 
at the point of transition from active to inactive lesions. 
Here again  the general direction of the  curves from Group  1  to 
Group 4 and from 4 to 1 is of more importance than the magnitude of 
the difference between any two points.  The curves for mean weight, 
in general, bear a  relat/on  to  the extent and state of the lesions as 110  ORGAN  WEIGHTS  O~"  APPARENTLY  NORMAL RABBITS.  II 
plotted.  The results show essentially the same departure from and 
return to normal as was found in the case of rabbits presenting clinical 
manifestations of disease (4). 
The curves for the coefficients of variation are more irregular and 
are difficult to interpret.  If we disregard point to point fluctuations, 
however, and consider only the general direction of the change from 
normal to the most marked condition of active disease and from the 
most marked inactive lesions back to normal (Groups 1 to 4 and 4 to 1) 
it will be  seen that  there are  distinct  differences between the vari- 
ability of weight for the two major groups of animals and  that,  in 
general, the direction of the curves bears a  relation to the curves for 
mean weight.  As an  example of this  condition,  reference to Text- 
figs. 11 and 15 will show that the weight of the spleen increases progres- 
sively in animals with active lesions and decreases in the same manner 
in  animals with inactive lesions;  but the coefficients of variations are 
extremely irregular owing chiefly to the value given by the animals 
of  Group  3  (active).  Still,  the  general  direction  of  the  curve  is 
downward from Group  1 to Group 4  and is upward from this point 
to Group  1 (reading from left to right), or is just the reverse of the 
weight curve.  This indicates that  the increase in mean weight was 
accompanied by an increase in the uniformity of weights for individual 
organs  (except in  Group  3)  and  that  as  the  weight  of  the  spleen 
diminished or returned to normal there was also a  reduction in  the 
uniformity of weights.  Other organs  show  analogous  relationships 
between the  two sets of curves.  Moreover, it will be  seen  that  in 
some cases the curves for coefficients of active and of inactive lesions 
agree with those for the coefficients of Series I  or II and that some of 
the  discrepancies  between  the  curves  of  these  two  series  may  be 
accounted for by  the  activity of the  lesions of different groups  of 
animals. 
The  results  of  this  study  of  organ  weights  and  obscure  disease 
conditions in normal rabbits  may be  summarized briefly by saying 
that  it  furnishes  conclusive  evidence  of  a  close  relation  between 
physical constitution, as represented by organ weight, and suscepti- 
bility to disease, as expressed by the extent and the activity of the 
lesions  found post  mortem.  The  evidence available  indicates  that 
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of organs that are not directly involved by the disease process and 
that the effect produced bears a  relation to both the extent and the 
activity  of  the  lesions  present.  There  is  some  evidence  that  the 
converse may be true also; namely, that the  occurrence and subse- 
quent course of disease are influenced in some measure by the state 
of organ  balance and  the ability of the animal organism to  adjust 
itself to meet the demands of disease-producing agencies. 
SUMMARY. 
A  study of organ  weights was  made  on  a  group  of 295  normal 
rabbits for the purpose of determining whether any relation could be 
detected between the weights of organs and the extent and activity 
of the lesions found post mortem. 
The results obtained  seemed to  indicate that  disease, even in  its 
mildest form, is capable of affecting the weights of organs that are not 
directly involved by the disease process and that the effect produced 
bears a  relation  to  both  the extent and  the activity of the lesions 
present.  There was also some evidence that the converse might be 
true; namely, that the occurrence and subsequent course of disease 
may be influenced in some measure by the state of organ balance and 
the ability of the animal organism to adjust itself to meet the demands 
of disease-producing agencies. 
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